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Lentic Site Survey Protocol for Amphibians and Aquatic Reptiles 
 
What is a survey location and what is a survey? 
Each lentic site (standing water body) is a survey location and each person surveying the site is considered an 
independent survey of the site. 
 
Selection of Survey Locations 
All standing water bodies present within each QQuad grid cell on 1:24k scale topographic maps or found 
incidentally while in the field should be surveyed if they are safely accessible and on public land or are on 
private lands where you have received permission to survey these sites.  If no standing water bodies are found 
on the topographic maps, accessible lands should be ground truthed by driving roads or hiking major trails to 
examine areas of low topographic relief or backwaters of streams that might provide lentic breeding habitat.  If 
there are too many standing water bodies to survey within the 3 days allocated to each QQuad grid cell, then 
those likely to have more suitable habitat should be prioritized for survey over springs and wells. 
 
Survey Methodology 
Use timed visual encounter and dip net surveys in all portions of the water bodies that are less than 50 cm in 
depth.  If little emergent vegetation is present then careful examination of these shallow water environments for 
the presence of eggs, larvae, or post metamorphic animals may suffice.  However, in areas with dense emergent 
vegetation, it will be necessary to intensely sample the area with a dip net.  At sites where water depths drop off 
steeply from the shoreline, visual searches and dip netting may be performed from the shoreline.  However, 
areas with extensive shallows will require systematic searches and dip netting while wading through the area on 
evenly spaced transects.  Note that occupancy analysis assumes that surveys are independent and do not 
influence one another with regard to the detection of various life history stages of species, so be sure to take 
steps to ensure that surveyors do not influence one another.  If ill or dying animals are encountered at a site, 
place individual animals in individual zip lock bags and keep them on ice so that they can be shipped to a 
pathologist for analysis.  Collect voucher specimens of amphibians and reptiles if the record fills in a significant 
hole or extends the species’ known range or if species identity is uncertain (e.g., toad tadpoles in eastern MT). 
 
Data and Photographs 
Data sheets should be filled out thoroughly and care should be taken to ensure that data recorded is consistent 
with the site drawing and all related data fields (see description sheet for all datasheet fields).  Record all 
detections by individual surveyors on the lower back of the datasheet.  However, the front of the datasheet 
should only include a summary of the greatest numbers of animals observed for an individual life history stage 
for each species detected.  Lentic sites within a 200-meter radius of mapped sites should be lumped under the 
same data sheet.  Digital photographs of each site should be taken from a vantage point that allows the entire 
site to be seen in the context of surrounding habitats.  Ideally only a single photograph will be needed.  
However, if multiple photographs are necessary, they should be labeled a, b, c, etc. as viewed from left to right.  
Each lentic site surveyed should be labeled on the QQuad map as A-01, A-02, …etc.. 
 
Washing and Decontamination Procedures 
In order to prevent the spread of fungal and viral pathogens, care should be taken to wash mud, aquatic 
vegetation, and other materials off of dip nets, boots, socks, and other equipment prior to departing from a site.  
Survey gear should be left to dry in the sun for as long as possible between sites.  Dip nets, boots, socks, and 
other survey equipment should be decontaminated with a mixture of 10% bleach (4 ounces or one half cup) per 
gallon of water) between all Quarter Quadrangle grid cells, sites where dead, dying, or ill animals are 
encountered, and sites on different sides of divides separating major drainage basins.  This can be accomplished 
by washing gear in tubs or by simply spraying washed gear down with pressurized sprayer containing 10% 
bleach and allowing it to dry in the sun.  Do not rinse bleached equipment between sites.  Instead allow the 
bleach to remain on the equipment to ensure that pathogens are killed.  Most bleach will evaporate between 
sites so the amount of bleach introduced at the next site should be quickly diluted. 
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Nocturnal Auditory Amphibian Survey Protocol 
 
When to Perform Surveys 
Nocturnal auditory surveys for amphibians are conducted along passable roadways to rapidly add new localities 
and monitor amphibian species that are cryptic and/or occur less frequently on public lands.  The majority of 
amphibians of interest for calling surveys in eastern Montana will call after and during rains on warmer spring 
and summer evenings. 
 
Survey Methodology 
Call surveys involve slowly driving roads in the evening and nights immediately following or during significant 
rainfall events while listening for species’ breeding calls.  Vehicles should be stopped every mile or two in low 
lying areas suitable for containing pooled water; a GPS unit may be of assistance in locating stream crossings or 
water bodies most likely to contain suitable habitat.  At each stop observers should listen for species’ breeding 
calls for 5 minutes without interference from vehicle noise before moving on.  The location of each stop is 
noted on standard data forms and at each stop where species are detected, the compass bearing and distance to 
the breeding choruses is documented; likely breeding sites are subsequently identified in the office using digital 
topographic maps and high resolution aerial photographs.  Starting point, ending point, and survey route are 
recorded in the comments in order for these survey routes to be digitized in the office. 
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Terrestrial Reptile Survey Protocol 
 
 
What is a survey location and what is a survey? 
Each rock outcrop or coulee rim is a survey location and each person surveying each survey location is 
considered an independent survey.  If a rock outcrop or coulee rim is extremely large then it can be broken into 
multiple survey locations smaller than 400 x 100 meters based on natural breaks such as a drainage or area with 
reduced amounts of cover objects.  If rock outcrops or coulee rims are not present within a Quarter Quadrangle 
grid cell then transects through a dominant cover type may be substituted as survey locations. 
 
Selection of Survey Locations 
Potential rock outcrops within each Quarter Quadrangle grid cell should be identified on 1:24,000 scale 
topographic maps by locating areas with greater amounts of topographic relief such as cliff faces.  These areas 
often constitute boundaries between substrate types that differ in their erodibility.  Rock strata in these areas 
may allow access to underground chambers that serve as hibernacula or may have collapsed to provide cover 
objects.  These areas should be targeted for survey based on: (1) their accessibility on public land or are on 
private lands where you have received permission from the land owners to survey sites; (2) size of the likely 
rock outcrop (the larger the size, the better); and (3) the aspect of the survey location (south facing sites should 
be a higher priority for survey than north facing sites).  Field crews should attempt to survey 4 or more rock 
outcrops per Quarter Quadrangle grid cell if time allows. 
 
Survey Methodology 
Occupancy analysis assumes that surveys are independent and do not influence one another with regard to the 
detection of species, so be sure to take steps to ensure that surveyors do not influence one another.  Begin by 
coordinating with other surveyors on which portion of each rock outcrop you intend to survey in order to 
minimize overlap in area surveyed.  Use timed visual encounter surveys in all portions of the rock outcrop by 
slowly moving through the area.  Visually examine rocks at distances of up to 15 meters as well as near your 
feet.  Lift cover-objects taking care to keep the cover object between you and species potentially sheltering 
under the cover object.  Use potato rakes to probe rock crevices while listening and watching for animal 
movements.  Use write-in-rain notebooks to note times at first detection and incidental observations of other 
animals. 
 
Data and Photographs 
Data sheets should be filled out thoroughly and care should be taken to ensure that data recorded is consistent 
with the site drawing and all related data fields (see description sheet for all datasheet fields).  Record all 
detections by individual surveyors on the lower back of the datasheet.  However, the front of the datasheet 
should only include a summary of the total numbers of animals observed for each species detected; if the same 
area is surveyed by multiple individuals then the greatest number of animals observed for each species detected 
should be recorded.  Digital photographs of each site should be taken from a vantage point that allows the entire 
site to be seen in the context of surrounding habitats.  Ideally only a single photograph will be needed.  
However, if multiple photographs are necessary, they should be labeled a, b, c, etc. as viewed from left to right.  
Finally, the outer boundary of the area surveyed should be drawn on the QQuad topographic maps in order to 
facilitate digitizing the site boundary in the GIS; each site should be labeled as R-01, R-02, …etc.. 
 
Preventing the Spread of Weeds 
In order to prevent the spread of weeds, care should be taken to remove weed seeds from boots, socks, packs, 
and other field gear between sites.  Weed seeds should also be removed from grills, radiators, and under 
carriages of vehicles whenever possible. 
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Bat Acoustic Detection Protocol 
 
What is a survey location and what is a survey? 
Each location where an individual Petterson Detector and I-River MP3 recorder is set out is a survey location 
and each night of acoustic recording is a survey. 
 
Selection of Survey Locations 
Effort should be made to sample each of the major habitat cover types within each Quarter Quadrangle grid cell 
and ideally each major cover type should be sampled in multiple locations.  Prioritize survey locations for 
acoustic survey in order to: (1) represent all major cover types; (2) survey locations that are readily accessible 
on public land or are on private lands where you have received permission from the land owners to survey sites; 
(3) if all cover types have been sampled then add additional survey locations in native cover types over human 
altered cover types and add additional survey locations in wetland cover types versus terrestrial cover types; and 
(4) whenever possible please sample cover type patches that are relatively large in size (e.g., place detectors 
inside the edge of a habitat cover type by 100 meters or more).  It may be necessary to sample the same location 
on multiple nights due access limitations or concerns over hazardous weather conditions that could damage 
detectors, but this should be kept to a minimum.  Detectors should be spaced a minimum of 400 meters apart in 
order to ensure independence between surveys. 
 
Survey Methodology 
Detectors and MP3 recorders should be set out each night in weather proof containers mounted on top of 
conduit mounted on rebar pounded into the ground as an anchor point.  Again, detectors should be spaced a 
minimum of 400-meters apart in order to ensure independence between surveys.  If a major thunderstorm is 
predicted for the region you are working in you may not want to set out detectors until after the storm passes in 
order to avoid damaging this expensive equipment.  Settings on detectors and MP3 recorders are outlined in 
detail in a photographic guide that should be followed rigorously each time detectors are set out.  Prior to 
deploying the detectors check the batteries in both the detectors and the MP3 recorders – be sure to recharge the 
H320 MP3 recorders daily.  Make sure that the detector is recording before you leave (test it with finger snaps if 
there are no bats in the area yet).  Detectors should be collected each morning as soon as possible.  Guidelines 
for downloading detectors are outlined in detail in a photographic guide that should be followed rigorously each 
time detectors are downloaded. 
 
Data and Photographs 
Data sheets should be filled out thoroughly with comments on the surrounding habitat for each location a 
detector is set out.  Digital photographs of each site should be taken from a vantage point that allows the 
detector to be seen in the context of the surrounding habitat.  Ideally only a single photograph will be needed.  
However, if multiple photographs are necessary, they should be labeled a, b, c, etc. as viewed from left to right.  
Each site where detectors are set out should be labeled on the QQuad map as B-01, B-02, ...etc.. 
 
Preventing the Spread of Weeds 
In order to prevent the spread of weeds, care should be taken to remove weed seeds from boots, socks, packs, 
and other field gear between sites.  Weed seeds should also be removed from grills, radiators, and under 
carriages of vehicles whenever possible. 
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Small Mammal Trap Line Protocol 
 
What is a survey location and what is a survey? 
Each trap line is a survey location and each night of trapping on each trap line is a survey. 
 
Selection of Survey Locations 
Within each Quarter Quadrangle grid cell target a riparian cover type and the two most dominant habitat cover 
types within for survey.  However, if the two most dominant habitat cover types are both extensively modified 
by humans (e.g., hay field and cropland), only survey one of these.  Additionally, survey locations should be 
prioritized for survey based on: (1) their accessibility on public land or are on private lands where you have 
received permission from the land owners to survey; (2) the size of the cover type patch (large patches should 
be sampled whenever possible to reduce confusion as to which cover type a species is associated with). 
 
Trap Line Orientation and Setting Traps 
Trap lines should be oriented in habitat cover type patches so that they are relatively consistent in their habitat 
structure.  Each line is 100-meters long and composed of 10 stations, each spaced 10-meters apart.  Each station 
has 1 Victor mouse trap, 1 Museum Special, 1 pitfall trap, and 1 Sherman trap and station numbers 2 and 9 also 
have a rat trap (see diagram below).  Trap lines do not have to be straight and can be placed in an arc in order to 
remain in a single habitat cover type.  When laying out trap lines, one person can pace out the site, beginning 
with a flag to facilitate relocation of the trap line, and drop traps and pitfalls at 10-meter intervals.  The second 
person should dig pitfall traps taking care to place them flush with the ground so that animals are not alerted to 
their presence; when possible, pitfall traps should be placed to take advantage of natural fences in the terrain 
like logs, rocks and drainages.  After the first person has laid out the trap line, they should bait and set the snap 
and Sherman traps.  Snap traps are baited with a peanut butter and sweet feed mix and Sherman traps are baited 
only with sweet feed mix to keep the trigger devices clean.  Snap and Sherman traps should be placed in natural 
runways approximately 1-meter from the central pitfall trap rather than an at exact right angles as indicated in 
the example diagram below.  Be sure to test and adjust the tension on the Sherman trigger plates each day since 
the trigger sensitivity changes with temperature and needs to be kept as sensitive as possible in order to capture 
smaller animals like shrews.  Traps should only be set in the evenings. 
 
Checking Traps and Processing Animals 
All traps need to be checked daily as early as possible to minimize animal stress and mortality.  Traps should all 
be sprung and left closed each morning in order to prevent incidental mortalities of non-target species during 
the day.  In order to ensure that surveyors do not contract diseases, latex gloves and HEPA masks should be 
worn at all times when handling live and dead animals and checking traps and hand sanitizer should be used 
after handling traps.  To check Sherman traps with live captures, place a bag over the trap opening and shake 
the animal into the bag.  The animal can then be weighed in the bag and manipulated for measurement.  Leather 
gloves should be used when handling a live specimen for measurement and release.  The following 
measurements should be recorded for the first two specimens of each species: weight in grams (use smallest 
scale possible), total length (nose to tail tip, excluding hairs extending beyond tail), tail length, hind foot 
(include claws), ear length, and sex.  To allow for identification of possible recaptures, the hairs on the back of 
live animals should be clipped in an easily identified straight line.  If previously marked animals are filling 
Sherman traps each night, please note this on the datasheet. 
 
Euthanization and Museum Voucher Specimens 
The following should be kept as museum voucher specimens within each Quarter Quadrangle grid cell: (1) only 
the first specimen of deer mouse, montane vole, and meadow vole; (2) all snap trap captures of all other species, 
regardless of number captured; (3) all shrews (euthanize any live shrews); (4) any animal for which species 
identity is uncertain (euthanize animals if necessary); (5) one example of each species captured (euthanize live 
animals if they haven’t already been captured in a snap trap).  To euthanize live or injured animals place a 
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cotton-ball dabbed with a small amount of isoflurane into the opposite corner of the bag until 15 or more 
minutes after the animal has stopped breathing.  Vouchered specimens should be placed in an individual zip 
lock bag with a fully completed museum voucher tags (use the following date format – 25 May 2009).  All 
specimens from each trap line should then be placed in a larger bag labeled with the trap line (site) name and 
number and Quarter Quadrangle grid cell name and number.  After the three nights of trapping in a Quarter 
Quadrangle grid cell, place all bags from each trap line in a bag labeled with the Quarter Quadrangle grid cell 
name and number.  Immediately after traps are checked, voucher specimens should be placed on ice or in a 
refrigerator. 
 
Data and Photographs 
Data sheets should be filled out thoroughly with comments on the surrounding habitat for each trap line.  Digital 
photographs of each trap line should be taken from a vantage point that allows the trap line flags to be seen in 
the context of the surrounding habitat.  Ideally only a single photograph will be needed.  However, if multiple 
photographs are necessary, they should be labeled a, b, c, etc. as viewed from left to right.  Each trap line should 
be labeled on the QQuad map as M-01, M-02, ….etc.. 
 
Preventing the Spread of Weeds 
In order to prevent the spread of weeds, care should be taken to remove weed seeds from boots, socks, packs, 
and other field gear between sites.  Weed seeds should also be removed from grills, radiators, and under 
carriages of vehicles whenever possible. 
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